respectively. APD, arginine and proline degradation; CMD, cysteine and methionine degradation; LD, lysine degradation; PD, phenylalanine degradation; TD, tyrosine degradation. AAGM, alanine , aspartate and glutamate metabolism; AB, Arginine biosynthesis; CMB, cysteine and methionine biosynthesis; LB, lysine biosynthesis; PTTB, phenylalanine, tyrosine and tryptophan biosynthesis; PB, Proline biosynthesis; VLIB, Valine, leucine and isoleucine biosynthesis. Scale, relative abundance of KO at row normalization by removing the mean (centering) and dividing by the standard deviation (scaling). The color from blue to yellow represents a relative abundance of each KO from low to high.
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Supplementary Figure 13 . The relative abundance of core and universally depleted KOs for rhizosphere microbiome involved in peptidases (a) and transcription factors (b). Scale, relative abundance of KO at row normalization by removing the mean (centering) and dividing by the standard deviation (scaling). The color from blue to yellow represents a relative abundance of each KO from low to high.
Supplementary Figure 14 . The relative abundance of core and universally depleted KOs for rhizosphere microbiome involved in plant nutrition promotion, plant hormone balance, adaptation to drought and pathogen inhibition. Scale, relative abundance of KO at row normalization by removing the mean (centering) and dividing by the standard deviation (scaling). The color from blue to yellow represents a relative abundance of each KO from low to high.
Supplementary Tables
Supplementary Table 1 . Summary of the rhizosphere soil and the corresponding bulk soil samples collected from citrus groves worldwide.
Note: NA, the information was not available. *, only rhizosphere soil samples were collected. For other sites, both rhizosphere and bulk soil samples were collected. #, the trees were from seedlings, not from grafting. 
